Introduction
The quality of health care can be difficult to measure, 1 but many potentially relevant indicators have been investigated. In high-income countries, case report cards are frequently and widely used to record health outcomes -including adverse outcomes that may sometimes be attributable to poor health care -and health providers may also employ quality assurance systems such as error-reporting mechanisms. In many low-and middle-income countries, however, the lack of such records and systems is a major obstacle to measuring the quality of health care. 2 In theory, patients should be protected from some aspects of poor health care by the litigation relating to medical malpractice. Such litigation can lead to financial compensation for patients who have suffered as the result of medical negligence and can encourage physicians to maintain at least basic standards of health care. 1 In high-income countries, such as the United States of America (USA), researchers have examined the quality of health care from the perspective of medical errors and have concluded that -even though "to err is human" -most errors in the provision of health care could be prevented. 3 However, as an effective approach to prevent medical errors in particular and to increase the quality of health care in general, the operation of the medical malpractice system in the USA is far from ideal. 4 Litigation records have rarely been used as an external data source for studies on medical malpractice. [5] [6] [7] [8] However, in the investigation of health-care quality, a potential strength of using such records is that health providers may lack the incentive to report comprehensively and honestly unless they are in court and being accused of negligence. Litigation records may also allow the quality of care to be assessed from the perspective of both patient and provider. Although such records may cover only a very small proportion of all adverse outcomes, 9,10 they can still be useful indicators of the general quality of health care in a country. When, for example, patient injury claims from Finnish hospital registries for 1998-2003 were investigated, some more traditional indicators of poor hospital care -such as high prevalences of infection -were found to be significantly associated with the incidence of claims and compensation. 11 We need a better understanding of the relationship between adverse health outcomes, medical malpractice claims and poor health care. Donabedian divided the measurement of health-care quality into three categories: (i) outcomes, that is the health status of patients after they had received care; (ii) process, i.e. the procedures involved in diagnosis and treatment; and (iii) structure, i.e. the human and material resources available and the infrastructure of the health system. 12 The relationship between the structural components of quality and patient outcomes has been investigated. 13, 14 Not all adverse health outcomes can be attributed to health care of poor quality. In addition, attempts to improve the quality of health-care services may not always result in improved health outcomes. 15 For example, if litigation is increased to reduce medical negligence, physicians may become so fearful of being sued that they turn towards so-called defensive medicine 4 which may well be suboptimal in terms of the health outcomes of the physicians' patients.
It should be possible to use litigation records, from a faultbased legal system, to identify the court cases where adverse outcomes were not attributed to the poor quality of care, i.e. where there was litigation but no consequent compensation. Such records are unlikely to reveal any medical negligence that did not adversely affect the health outcomes of the patients Objective To assess the characteristics and incidence of medical litigation in China and the potential usefulness of the records of such litigation as an indicator of health-care quality. Methods We investigated 13 620 cases of medical malpractice litigation that ended between 2010 and 2015 and were reported to China's Supreme Court. We categorized each case according to location of the court, the year the litigation ended, the medical specialization involved, the severity of the reported injury, the type of allegation raised by the plaintiff -including any alleged shortcomings in the health care received -and the outcome of the litigation. Findings The annual incidence of medical malpractice litigation increased from 75 in 2010 to 6947 in 2014. Most cases related to general surgery (1350 litigations), internal medicine (3500 litigations), obstetrics and gynaecology (1251 litigations) and orthopaedics (1283 litigations). Most of the reported injuries were either minor (1358 injuries) or fatal (4111 deaths). The most frequent allegation was of lack of consent or notification (1356 litigations), followed by misdiagnosis (1172 litigations), delay in treatment (1145 litigations) and alteration or forgery of medical records (975 litigations). Of the 11 014 plaintiffs with known litigation outcomes, 7482 (67.9%) received monetary compensation. Conclusion Over our study period, the incidence of litigation over potential medical malpractice increased in China. As many of the cases related to alleged inadequacies in the quality of health care, records of medical malpractice litigation in China may be worth exploring as an indicator of health-care quality.
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involved. They also give no indication of the numbers of patients who, although they have suffered adverse consequences of medical negligence, chose not to seek any compensation in a court of law.
In China, although public hospitals provide approximately 90% of healthcare services, health care from the private sector has grown rapidly since 2009, when national reform of health care promoted universal health coverage. 16 Over the same period, there appears to have been a deterioration in the general relationship between patients and providers and an increase in medical litigation and violence against health professionals.
17-21
There is a need to resolve such issues but data on health-care quality and useful indicators of such quality are rare in China. 22, 23 Some hospitals are investing in systems based on electronic medical records but such systems are not well integrated and the recorded data are rarely shared between hospitals or assimilated at regional level. 24 Some shortcomings in the quality of health care in China were revealed when 1086 records of medical malpractice litigation, from a third-party database, were investigated -but the sample selection method employed to create the database could not be determined. 5 Of the 504 physicians recorded in a cross-sectional survey in the Chinese city of Shenzhen, only 10 (2.0%) reported that they had been involved in medical malpractice litigation. 25 Despite the apparent rarity of such litigation, we wondered if, in China, the analysis of records of medical malpractice might provide a useful -and previously under-researched -method of assessing health-care quality and the temporal trends in such quality. We therefore collected and investigated the publicly available records, from the Supreme Court of China, of cases of medical malpractice litigation that ended between 2010 and 2015.
Methods

Setting
In China, when a negligence-related adverse outcome occurs, the patient or the patient's family members may negotiate directly with the health-care provider -over liability and compensation -or they may file a lawsuit. For the lawsuits, which usually end in a civil judgement or civil ruling, all the related information on the plaintiff and defendant, any medication involved, the adverse outcomes, the evidence of potential negligence, the legal debates, the relevant legislation and case outcome should be recorded, submitted to the Supreme Court of China and then made available publicly via an electronic database called China Judgments Online. 26 By November 2016, this database covered over 20 million litigation records and had had over 3.9 billion visits.
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Selection of records
We searched China Judgments Online for records -of litigation cases that ended between 1 January 2010 and 5 November 2015 -that included the phrase "medical malpractice". We then excluded records that did not include compensation disputes or claims of medical malpractice liability, records from which any basic information was missing and duplicate records of individual cases (Fig. 1 ). If one case was reported in multiple records, we only kept the record of the final judgement.
Data extraction and analysis
Using Python version 2.7.9 (Python Software Foundation, Beaverton, USA), we extracted relevant datai.e. location of the court, the year the litigation ended, the medical specialization involved, the severity of any reported injury (Box 1), the type of allegation raised by the plaintiffincluding any alleged shortcomings in the health care received -and the outcome of the litigation -from the selected records. We used the reported disease or injury to categorize each case into one of 14 medical specializations. We then used Stata version 13 (StataCorp. LP, College Station, USA) to produce summaries of the extracted data.
Results
Of the 13 620 litigation records included in our analysis, about 65% (8893) resulted in a civil judgement and the rest in a civil ruling (Table 1) . About half and a third of the records related to court proceedings in eastern and central China, respectively (Table 1 ). According to the data held in China Judgments Online, the annual numbers of cases of medical malpractice litigation increased substantially over our study period, from just 75 in 2010 to 6947 in 2014 (Table 1) . Over 80% of the cases we investigated were represented by just four medical specializations: internal medicine, general surgery, orthopaedics and obstetrics and gynaecology (Table 1) . Nearly all (5469; 89.6%) of the 6105 cases for which injury severity was recorded were either fatal cases or cases of minor injury ( (Table 1) . Over our study period, the numbers of cases of medical malpractice litigation and the incidences of such litigationboth per million population and per 1000 physicians -generally appeared higher in eastern and central China than in western China (Table 2) .
Discussion
The health system reform in China, launched in 2009, was designed to 
promote universal health coverage and has already led to some remarkable achievements. Between 2005 and 2011, for example, coverage of the national population with health insurance increased from less than 50% to about 95%. 29 However, concerns have been raised that, at least in rural China, health-care reforms may be focused too much on cost containment and may pay too little attention to care quality. 30 As mean per-capita incomes and insurance coverage increase in China, the population's demand for health care -and particularly for high-quality medical services -also increases.
While there is no official system for the measurement of health-care quality in China, 31 the mandatorily submitted records of medical malpractice litigation could form a nationally representative sample of medical malpractice. While most other indicators of health caree.g. routine medical records -tend to focus on clinical signs and symptoms, litigation records provide information not only on treatment but also on adverse outcomes associated with mistakes or other shortcomings in health care. Analysis of the features of -and temporal trends in -malpractice litigation may also allow the development of more effective methods for improving healthcare quality. In addition, the wider dissemination of data on malpractice litigation may reduce the future incidence of medical malpractice.
Our study indicates that, in China, medical malpractice litigation has become much more common than previously reported.
5,25 However, we cannot determine if the increasing frequency of such litigation reflects a decrease in the general quality of health care. Between 2010 and 2015, similar increases in the annual numbers of cases of medical malpractice litigation have been observed in Japan, 32 Mexico 33 and the USA. 6 The geographical differences that we observed -in the total number of medical malpractice cases, the number of cases per million population and the number of cases per 1000 physicians, can probably be partially explained in terms of the uneven distribution of health-care resources across China. The more developed eastern China tends to have more medical resources than central or western China. 34 Eastern China also appears to have relatively high incidences of medical malpractice litigation per million population and per 1000 physicians -although we were unable to determine what proportions of the incidence recorded for a study area were represented by the residents of the study area and by people from other areas who had travelled for treatment. One aim of the health system reforms in China is to reinvigorate health-care services in the country's less developed areas. Our study results may re-emphasize the importance of a more equal allocation of health-care resources across China.
Another possible factor in the uneven geographical distribution of medical malpractice litigation across China is geographical variation in access to -and/or attitudes towards -justice. In some areas of Central and Latin America, nongovernmental organizations have assisted plaintiffs in litigation for access to essential medicines. 35 It seems possible that, in the more developed areas of China, patients or patients' families may be more likely to be encouraged to file lawsuits by nongovernmental organizations or other forms of social assistance.
Internal medicine, general surgery, orthopaedics and obstetrics and gynaecology were found to be the leading specializations of malpractice litigations, which is consistent with the previous literature. 5, 6, 36 The three most a For our analyses, the size of the population and number of physicians in each study area were assumed to be those recorded in 2011. 28 Medical malpractice litigation in China Zhan Wang et al.
common allegations -misdiagnosis, delay in treatment and lack of consent or notifications -were all aspects of process quality.
Most of the litigation cases we investigated were associated with either the most severe or minor adverse outcomes. Severe adverse outcomes are probably those most likely to result in litigation while malpractice with minor adverse outcomes may be relatively common simply because most adverse outcomes are of minor severity. It has been suggested that medical error may be the third leading cause of death in the USA. 37 In China, fatal medical errors require much more attention.
Of the cases we investigated, 68% ended with monetary compensation. This percentage is close to the corresponding values previously reported in China (67%), Japan (60%) and the USA (56%) but substantially higher than the value reported for Canada (33%). 5, 6, 32, 38 The between-country differences in this proportion probably reflect between-country differences in legal and medical systems and socioeconomic backgrounds.
Our study had several limitations. First, medical malpractice cases presumably represent only a small proportion of the patients who receive health care of poor quality. Second, we only analysed data from a single online database and it seems unlikely that this database held records for all of the cases of medical malpractice litigation that occurred in China over our study period. The proportion of such cases that were included in the database may also have changed during our study period. Third, in our analysis we ignored some variables that were recorded in the database, e.g. the amount of compensation awarded and the relative contributions made, to each lawsuit, by lawyers and insurers. Finally, if we are to use litigation records as an indicator of health-care quality, we probably have to assume that the judiciary system involved is fair, independent and strong and that the collection of data on medical malpractice litigation is reasonably comprehensive or, at least, nationally representative.
In conclusion, in the absence of more robust and traditional indicators, analysis of medical litigation records may give useful information on healthcare quality. Medical malpractice is both a legal issue and a health system issue, since it involves governments, health providers, insurance companies, legal systems and patients. More studies are necessary on this topic, not only for studying health-care quality but also, ultimately, for strengthening health systems. ■ (1 356 cas) , suivie par une erreur de diagnostic (1 172 cas), un retard dans la mise en place du traitement (1 145 cas) et l'altération ou la falsification des dossiers médicaux (975 cas). Sur les 11 014 parties demanderesses impliquées dans les actions en justice dont nous connaissons l'issue, 7 482 (67,9%) ont perçu une indemnisation financière. Conclusion Sur la période que nous avons étudiée, l'incidence des actions en justice liées à de potentielles mauvaises pratiques médicales a augmenté en Chine. Étant donné que de nombreuses affaires portent sur des inadéquations potentielles de la qualité des soins de santé, les données disponibles sur les actions en justice liées aux mauvaises pratiques médicales en Chine pourraient éventuellement être exploitées en tant qu'indicateurs de la qualité des soins de santé.
Резюме
Записи о судебных разбирательствах по делам о недобросовестной медицинской практике: потенциальный показатель качества медико-санитарного обслуживания в Китае Цель Дать оценку характерным особенностям и частоте инициирования судебных разбирательств по медицинским делам в Китае и потенциальной применимости записей о таких судебных разбирательствах в качестве показателя качества медико-санитарного обслуживания. Методы Авторы изучили 13 620 случаев судебных разбирательств по делам о недобросовестной медицинской практике, которые завершились в период между 2010 г. и 2015 г. и о которых было сообщено в Верховный суд Китая. Каждый случай был классифицирован в зависимости от местоположения суда, года завершения судебного разбирательства, вовлеченной медицинской специальности, степени тяжести заявленной травмы, типа выдвинутых истцом обвинений, включающих какие-либо обвинения в неполноценности оказываемых медико-санитарных услуг, и результата судебного разбирательства. Результаты Годовая частота инициирования судебных разбирательств по делам о недобросовестной медицинской практике увеличилась с 75 разбирательств в 2010 году до 6947 в 2014 году. Большинство случаев было связано с разделом общей хирургии (1350 разбирательств), в н у т р е н н и х б о л е з н е й ( 3 5 0 0 р а з б и р а т е л ь с т в ) , акушерства и гинекологии (1251 разбирательство) и ортопедии (1283 разбирательства). Большинство заявленных травм были легкой степени тяжести (1358 травм) или смертельными (4111 смертей). Наиболее часто выдвигались обвинения в отсутствии согласия или официального уведомления (1356 разбирательств), постановке неправильного диагноза (1172 разбирательства), несвоевременном предоставлении лечения (1145 разбирательств) и изменении или подделке медицинских записей (975 разбирательств). Из 11 014 истцов, участвовавших в судебных разбирательствах с известными результатами, 7482 (67,9%) получили денежную компенсацию. Вывод В течение исследуемого периода частота инициирования с удебных разбирательс тв по делам о возможной недобросовестной медицинской практике в Китае возросла. Поскольку многие судебные разбирательства были связаны с вменяемой в вину неудовлетворительностью медико-санитарного обслуживания, может быть целесообразным исследовать возможность применения записей о судебных разбирательствах по делам о недобросовестной медицинской практике в Китае в качестве показателя качества медицинской помощи.
Resumen
Registros de litigios por negligencias médicas: un posible indicador de la calidad de la atención sanitaria en China Objetivo Evaluar las características y la incidencia de litigios médicos en China y la posible utilidad de los registros de dichos litigios como un indicador de la calidad de la atención sanitaria. Métodos Se investigaron 13 620 casos de litigios por negligencias médicas que acabaron entre 2010 y 2015 y se enviaron al Tribunal Supremo de China. Cada caso se categorizó según la ubicación del tribunal, el año de finalización del litigio, la especialidad médica implicada, la gravedad del daño denunciado, el tipo de denuncia planteada por el demandante (incluida cualquier deficiencia de la atención sanitaria recibida) y el resultado del litigio. 
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De los 11 014 demandantes con resultados de litigación conocidos, 7 482 (67,9%) recibieron una compensación económica. Conclusión Durante el periodo de estudio, la incidencia de los litigios por posibles negligencias médicas aumentó en China. Dado que muchos de los casos estaban relacionados con la denuncia de deficiencias en la calidad de la atención sanitaria, puede ser necesaria una exploración de los registros de litigios por negligencias médicas en China a modo de indicador de la calidad de la atención sanitaria.
